A technique based upon Scottish inpatient operation statistics was investigated for the assessment of anaesthetic staffing requirements. Each operation category was given a time factor covering all aspects of anaesthesia to give a total time for anaesthetic work.
In a preliminary trial of this system it was found that inpatient operation statistics could only be representative of half the anaesthetic work and data needed supplementation by estimates of the time for obstetric and intensive care work, outpatient anaesthesia, teaching and research. Despite this shortcoming the inpatient statistics provide a useful measure of part of the anaesthetic work load.
In view of the present shortage of anaesthetists in Scotland (Parbrook, 1971) we have investigated a new technique for the assessment of anaesthetic needs, based on operation statistics.
ALTERNATIVE TECHNIQUES OF ASSESSMENT
In the past many hospitals have made their assessment of anaesthetic needs on the basis of the number of theatre sessions covered. A big problem in using such techniques to compare hospital groups is the lack of any indication of the duration of a session and the lack of information on the emergency operation cover which is given. Thus, perhaps, in one hospital with a chronic nursing shortage a session may be 3 hours theatre work, while in another hospital with fully staffed surgical teams a session may last for 5 hours or more.
Although the calculation of work sessions can be useful within an anaesthetic department, it lacks the precision and impartiality needed if one wishes to assess the staffing requirements in a hospital group.
To obtain more accurate information one may carry out work studies. One problem of work studies is that the knowledge that a study is in progress may alter the work processes being observed and such studies may be costly in terms of the time of the administrative staff.
A satisfactory basis of assessment is deduced from the ratio of the number of anaesthetists to surgeons and this has been described elsewhere (Tomlin, 1970; Parbrook, 1971) . Although such a technique is useful for comparison of the sta0ing of large areas such as Scotland with the rest of Britain, it becomes less satisfactory when one considers the smaller hospital groups owing to the smaller number of surgeons involved and the difficulty in giving an average figure for the amount of anaesthetic work each individual type of surgeon represents. Nevertheless, one ought to expect to find at the very minimum one consultant anaesthetist for every two consultant surgeons and a similar ratio at junior level (Parbrook, 1971) . Operation data have been used to show the growing demand for anaesthetic services in a hospital (Mushin, Campbell and Shang Ng, 1967) and an assessment of anaesthetic needs, based on the number of operations performed, warrants consideration as an alternative or as a supplementary technique to the above systems. excerpt of these data is given (table I) together with an indication of how the tables could be used as a basis from which anaesthetic load could be calculated (table 11) . A time factor was applied to each operation category and in this way total anaesthetic time was calculated. 
ASSESSMENT BASED ON OPERATIONS PERFORMED IN

Time factors.
The time factors were not only the operating time, but included the full anaesthetist time involved, i t . for premedication, induction and operation, including any allowances for teaching in theatre and for time to observe the patient after operation prior to induction of the next patient, and for postoperative visits. As time factors include allowance for visiting wards and finding and identifying patients they are particularly generous for emergency operations, which are normally time-consuming in this aspect. In the case of operations for which two anaesthetists were desirable the induction and operation time was doubled, while in the case of operations sometimes performed under local analgesia without an anaesthetist being present the time factor was proportionately reduced or omitted.
Additional factors.
After the total anaesthetic time had been calculated in this way additional factors were allowed for as indicated (table 11) . These include obstetric anaesthesia, as obstetric operations were not included in the published operation statistics, though it is possible that special figures for operative obstetric work will become available in due course. Similarly, outpatient and casualty anaesthesia must also have a special estimate, including e.c.t. and dental chair anaesthesia. Intensive care unit work provides an additional facet, as does teaching outwith theatre and research, and all must receive their special allowances. Only after addition of these factors can one assess the overall work load (excluding "on call non-working" time).
Assessment of anaesthetic shortage.
The overall work load may be related to the number of consultants in order to give a relative index of commitments undertaken, and their expansion over a period of time. Alternatively one may use such an index to compare areas and indicate those in which the anaesthetist shortage is greatest. When used in either manner the size of the supporting staff is an additional factor to consider.
It may be better to utilize the figures as an index in this way than as true hours of work per anaesthetist, as many feel it would be a retrograde step to bring in concepts of an "x-hour week" in anaesthesia, even at a theoretical plane. On the other hand, if one is prepared to recommend ideal weeks for various categories of anaesthetists, one can achieve an absolute measure of staff shortage.
To complete the picture one must also add details of any known work load not covered due to shortage of anaesthetists as indicated at the foot of table 11. In many centres there is a backlog of surgical work which could be undertaken if anaesthetists were available and it is important that anaesthetic departments solicit information on this aspect from surgeons and colleagues in other disciplines to give a full picture of the extent of the shortage of anaesthetists.
Problems in application of the technique.
The study was of special interest in indicating limitations in the basic operations data. Of these limitations, the loss of the last 17 per cent of the year's data was corrected as indicated (Hospital 1, table 11). Obviously great care is needed to check that the operation data are complete.
In addition it was noticed that less than one sigmoidoscopy per week was recorded for the major teaching hospital and there is, therefore, doubt whether all the minor procedures had been entered when they were part of the patients' assessment prior to a major operation. The accuracy of patient documentation will undoubtedly improve and one trusts these problems will not be relevant in the future. Progress in computerization and the speed of processing data may also reduce the time lag between the time of collection of the data (1968) and the availability of the tables.
One important limitation which had not been appreciated was that the inpatient operation data only allowed one to estimate half the total anaesthetic work (table 11). The major items not covered were obstetric work, intensive care work and outpatient anaesthesia. Teaching, administration and research also provide a sizeable work load for the department. Although it might be reasonable to give a fixed percentage allowance for teaching, administration and research according to the type of hospital, some special yardsticks are needed to assess the other components of anaesthetic work. One such measure could be obstetric operative delivery statistics.
A final problem in the use of the inpatients' operation statistics is that of obtaining accurate estimates for certain operation groups, because the average time estimates for an operation category may vary from one area to another. Ophthalmic operations provide a particular dif6culty as, if anaesthetists are not available, or if the surgeon prefers, many eye operations are performed under local analgesia.
Advuntages of the system.
One benefit of this system is that the basic figures prior to the application of special factors can be produced without asking anaesthetists to keep extra records of the time they spend in wards and theatres. In addition these figures cannot be intentionally biased as the statistics are produced from the official hospital records.
A further advantage is that assessments of work load can be reviewed regularly and changes revealed. The system of assessment can be made forwardlooking with regard to the time provided for various aspects such as preoperative and postoperative visits by the anaesthetists.
CONCLUSIONS
The study shows that operation inpatient statistics can be used to provide an index of half of the anaesthetic work load and so can be of value in demonstrating changes such as the rate of expansion of inpatient theatre work. Additional allowances such as those for obstetric and intensive care work are needed before the total work load of a department can be estimated.
Some technique for assessing the degree of anaesthetic understaffing is essential if anaesthesia is to progress and statistical data of this type will be desirable as evidence of the size and rate of expansion of anaesthetic commitments. Anaesthetists could find themselves increasingly under pressure if the specialty were restricted to a standardized national rate of expansion. Evidence of the current level of understaffing and rate of expansion of work is needed to obviate this. 
ASSOCIATION OF ANAESTHETISTS OF GREAT BRITAIN AND IRELAND
The Association of Anaesthetists will be holding their ANNUAL SCIENTIFIC MEETING in 1972 at the Bloomsbury Centre, London W.C.l, on Thursday and Friday, November 1617.
Those wishing to submit papers for the scientific sessions are requested to send FOUR COPIES of a summary of 200-500 words, not later thun Monday, May l., 1972, to:
The Hon. Secretary, Association of Anaesthetists of Great Britain and Ireland, Room 126, Tavistock House North, Tavistock Square, London WClH 9HR.
